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Papermlll  Pond  Dam 
Sprague 

New  London,  Connecticut 
Little  River 
31  October  1979 


BRIEF  ASSESSMENT 

Papermlll  Pond  Dam  is  a  573  ft.  long  composite  rubble  masonry,  concrete,  and 
earth  embankment  dam  consisting  of  a  124.5  ft.  long  gravity  masonry  overflow 
section,  an  84  ft.  long  earth  embankment  to  the  right  of  the  overflow  section 
and  a  365  ft.  long  earth  embankment  to  the  left  of  the  overflow  section.  About 
160  ft.  of  the  upstream  face  of  the  left  embankment  Is  paved  with  concrete.  It 
Is  a  run-of-the-rlver  dam  which  Is  used  for  storing  process  water  for  a  paper 
mill  located  upstream  on  the  left  bank  of  the  river.  In  the  left  embankment 
there  is  an  Intake  which  controlled  flows  through  a  conduit  to  a  turbine  facil¬ 
ity  in  a  mill  building  located  Immediately  downstream  of  the  dam.  The  turbine 
has  been  abandoned  and  the  mill  building  Is  In  the  process  of  being  razed.  The 
spillway  for  the  dam  is  equipped  with  2.3  ft.  high  permanent  wooden  flashboards. 

The  reservoir  is  about  4,000  ft.  long  and  has  a  saddle  on  the  right  rim  about 
2,300  ft.  upstream  of  the  dam.  The  surface  area  of  the  pond  at  spillway 
level  is  about  51  acres.  The  drainage  area  above  the  dam  Is  about  37  sq. 
ml.,  the  maximum  storage  to  the  top  of  dam  Is  about  1,275  acre-ft.,  and 
height  of  the  dam  Is  about  30  ft.  Based  on  storage,  the  size  classification 
Is  intermediate.  A  breach  of  the  dam  could  damage  an  Industrial  building, 
a  railroad  spur,  a  local  road,  two  houses  and  two  other  buildings.  There¬ 
fore,  the  dam  has  been  classified  as  having  a  significant  hazard  potential. 
Based  upon  the  guidelines  the  recommended  test  flood  ranges  from  a  %  PMF 
to  a  full  PMF.  A  test  flood  equal  to  the  4  PMF,  (11,200  cfs)  was  selected. 

The  routed  test  flood  outflow  of  10,800  cfs  overtops  the  right  embankment  by 
about  1.2  ft.  and  the  left  embankment  by  about  0.4  ft.  The  spillway  can  pass 
7,750  cfs  or  about  72  percent  of  the  routed  test  flood  outflow  without  over¬ 
topping  the  right  embankment.^ 

\ 

The  dam  is  judged  to  be  in  generally  good  condition,  but  is  rated  as  in  fair 
condition  owing  to  the  absence  of  a  dewatering  facility.  There  is  brush  growth 
on  both  embankments.  Mortar  Is  missing  from  the  joints  of  the  rubble  masonry 
section  of  the  spillway.  There  is  a  crack  in  the  concrete  apron  on  the  left 
embankment  and  the  construction  joints  of  the  apron  have  opened  up.  Minor  ero¬ 
sion  has  taken  place  on  the  downstream  slope  of  the  left  embankment. 


within  one  year  after  receipt  of  this  Phase  I  Inspection  Report,  the  owner,  the 
Federal  Paper  Board  Company,  should  retain  the  services  of  a  registered  profes¬ 
sional  engineer  and  implement  the  results  of  his  evaluation  of  the  following: 

(1)  a  detailed  hydrologic-hydraulic  investigation  to  assess  further  the  potential 
for  overtopping  Including  the  saddle  on  the  right  reservoir  rim,  the  adequacy  of 
the  spillway  and  the  removal  of  the  flashboards;  (2)  study  the  feasibility  of 
converting  the  turbine  conduit  into  an  outlet  facility  and  using  it  as  a  means 
to  safely  drain  the  pond;  and  (3)  determine  whether  the  upstream  rubble  masonry 
wall  in  the  left  embankment  section  should  be  overlaid  with  concrete. 


The  owner  should  also  Implement  the  following  operating  and  maintenance 
measures:  (1)  repolnt  mortar  joints  In  the  rubble  spillway  face  and  spillway 
training  walls;  (2)  clean  and  repair  the  transverse  crack  In  the  concrete 
slab  on  the  left  abutment;  (3)  clean  and  fill  the  construction  joints  in 
the  concrete  slab  on  the  left  embankment  with  a  bltumastlc  filler;  (4)  clear 
the  brush  which  Is  growing  on  both  embankments;  (5)  fill  in  the  erosion  gul¬ 
lies  on  the  downstream  slope  of  the  left  embankment;  (6)  monitor  the  turbine 
intake  sluice  for  leakage  and  repair  as  necessary;  (7)  develop  a  formal  sur¬ 
veillance  and  flood  warning  plan,  including  round-the-clock  monitoring  during 
periods  of  heavy  precipitation;  and  (8)  institute  procedures  for  an  annual 
periodic  technical  inspection  of  the  dam  and  its  appurtanent  structures. 


PREFACE 


This  report  Is  prepared  under  guidance  contained  in  the  Reconmended  Guidelines 
for  Safety  Inspection  of  Dams,  for  Phase  I  Investigations.  Copies  of  these 
guidelines  may  be  obtained  from  the  Office  of  Chief  of  Engineers,  Washing-* 
ton,  D.C.  20314.  The  purpose  of  a  Phase  I  Investigation  is  to  identify  expe¬ 
ditiously  those  dams  which  may  pose  hazards  to  human  life  or  property.  The 
assessment  of  the  general  condition  of  the  dam  is  based  upon  available  data 
and  visual  Inspections.  Detailed  investigation,  and  analyses  Involving  top¬ 
ographic  mapping,  subsurface  investigations,  testing,  and  detailed  computa¬ 
tional  evaluations  are  beyond  the  scope  of  a  Phase  I  investigation:  however, 
the  investigation  is  Intended  to  Identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported  condition 
of  the  dam  is  based  on  observations  of  field  conditions  at  the  time  of  in¬ 
spection  along  with  data  available  to  the  inspection  team.  In  cases  where 
the  reservoir  was  lowered  or  drained  prior  to  inspection,  such  action,  while 
improving  the  stability  and  safety  of  the  dam,  removes  the  normal  load  on 
the  structure  and  may  obscure  certain  conditions  which  might  otherwise  be  de¬ 
tectable  if  Inspected  under  Che  normal  operating  environment  of  the  struc¬ 
ture. 

It  is  important  to  note  Chat  the  condition  of  a  dam  depends  on  numerous  and 
constantly  changing  internal  and  external  conditions,  and  is  evolutionary  in 
nature.  It  would  be  Incorrect  to  assume  Chat  the  present  condition  of  the 
dam  will  continue  to  represent  the  condition  of  the  dam  at  some  point  in  the 
future.  Only  through  continued  care  and  inspection  can  there  be  any  chance 
that  unsafe  conditions  be  detected. 

Phase  I  inspections  are  not  intended  to  provide  detailed  hydrologic  and 
hydraulic  analyses.  In  accordance  with  the  established  Guidelines,  the 
Spillway  Test  flood  is  based  on  the  estimated  "Probable  Maximum  Flood"  for 
the  region  (greatest  reasonably  possible  storm  runoff),  or  fractions  there¬ 
of.  Because  of  the  magnitude  and  rarity  of  such  a  storm  event,  a  finding 
chat  a  spillway  will  not  pass  the  test  flood  should  not  be  interpreted  as 
necessarily  posing  a  highly  Inadequate  condition.  The  test  flood  provides 
a  mMsure  of  relative  spillway  capacity  and  serves  as  an  aide  in  determin¬ 
ing  Che  need  for  more  detailed  hydrologic  and  hydraulic  studies,  consider¬ 
ing  Che  size  of  the  dam,  its  general  condition  and  the  downstream  damage 
potential. 
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Papermlll  Pond  Dam 


Overview  of  Dam  from  left  spillway  training  wall. 


Overview  of  Dam  from  right  spillway  training  wall. 
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LOUIS  BERGER  a  ASSOC., INC 
WELLESLEY,  MASS. 

US  ARMY  ENGINEER  DIV.  NEW  ENGLAND 
CORPS  OP  ENGINEERS 

waltham,mass. 

NATIONAL  PROGRAM  OF  INSPECTION  OF  NON<FEO.  DAMS 


PAPE RM ILL  POND  DAM 

NORWICH,  CT  QUADRANGLE 


PHASE  I  INSPECTION  REPORT 


PAPERMILL  POND  DAM  CT  00471 
SECTION  1  -  PROJECT  INFORMATION 


1.1  General 

a.  Authority.  Public  Law  92-367,  August  8,  1972,  authorized  the  Secre¬ 
tary  of  the  Army,  through  the  Corps  of  Engineers,  to  initiate  a  national 
program  of  dam  inspection  throughout  the  United  States.  The  New  England  Di¬ 
vision  of  the  Corps  of  Engineers  has  been  assigned  the  responsibility  of  su¬ 
pervising  the  inspection  of  dams  within  the  New  England  Region.  Louis  Berger 
&  Associates,  Inc.  has  been  retained  by  the  New  England  Division  to  inspect 
and  report  on  selected  dams  in  the  State  of  Connecticut.  Authorization  and 
notice  to  proceed  was  issued  to  Louis  Berger  &  Associates,  Inc.  under  a  let¬ 
ter  of  28  September  1979  from  William  E.  Hodgson,  Jr.,  Colonel,  Corps  of  En¬ 
gineers.  Contract  No.  DACW33-79-C-0051,  Job  Change  No.  2  has  been  assigned 
by  the  Corps  of  Engineers  for  this  work. 

b.  Purpose  of  Inspection 

(1)  Perform  technical  inspection  and  evaluation  of  non-Federal  dams  to 
identify  conditions  which  threaten  the  public  safety  and  thus  permit  correc¬ 
tion  in  a  timely  manner  by  non-Federal  interests. 

(2)  Encourage  and  assist  the  States  to  initiate  quickly  effective  dam 
safety  programs  for  non-Federal  dams. 

(3)  Update,  verify  and  complete  the  National  Inventory  of  Dams. 

1.2  Description  of  Project 

a.  Location.  Papermlll  Pond  Dam  is  located  on  the  Little  River  about 

2.2  miles  upstream  from  the  River's  confluence  with  the  Shetucket  River. 

The  damslte  is  near  the  community  of  Versailles,  in  the  town  of  Sprague,  New 
London  County,  Connecticut.  It  is  shown  on  U.S.G.S.  Quadrangle,  Norwich, 
Connecticut  with  coordinates  at  approximately  N  41°37'  12",  W  72°02'  37". 

b.  Description  of  Dam  and  Appurtenances.  Papermlll  Pond  Dam  is  a  run- 
of-the-rlver  dam  believed  to  have  been  constructed  in  the  1870 's  as  a  diver¬ 
sion  dam  to  furnish  water  power  for  a  mill  downstream.  At  the  time  of  the 
inspection  some  old  papermlll  buildings  immediately  below  the  dam  were  being 
razed.  The  dam  is  about  573  ft.  long,  about  30  ft.  high,  and  essentially 
consists  of  a  masonry  gravity  oH^erflow  section  with  earth  embankments  on 
each  side  of  it. 

The  embankment  of  the  right  of  the  spillway  is  about  84  ft.  long  and  18  ft. 
wide  at  its  narrowest  point.  A  vertical  concrete  retaining  wall  extends 
along  60  ft.  of  its  upstream  face.  The  embankment  to  the  left  side  of  the 
spillway  is  about  365  ft.  long  and  has  a  crest  width  of  about  12  ft.  An 


1 
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outlet  conduit  through  the  embankment  leads  to  a  turbine  In  the  abandoned  mill. 
Between  the  Intake  structure  and  the  spillway  the  slopes  of  the  embankment  are 
regular.  The  downstream  slope  Is  about  1%  horizontal  to  1  vertical.  The  up¬ 
stream  slope  above  normal  reservoir  level  Is  2  horizontal  to  1  vertical  and  Is 
paved  with  concrete.  Below  the  water  line  a  vertical  rubble  masonry  wall  re¬ 
tains  the  embankment.  To  the  left  of  the  outlet  structure  the  cross-sectJ.on 
of  the  embankment  Is  irregular  and  there  a  building  and  an  old  concrete  pad 

on  the  crest.  Two  effluent  pipes  run  along  the  entire  length  of  the  left  em¬ 
bankment  . 

The  124.5  ft.  wide  rubble  masonry  and  concrete  spillway  has  a  permanent  wood¬ 
en  flashboard  structure  Installed  on  Its  crest.  This  structure  Is  about  2.3 
ft.  high  and  has  stainless  steel  sheeting  Installed  on  its  upstream  face. 

The  crest  of  the  flashboard  structure  Is  about  2.5  ft.  upstream  of  the  spill¬ 
way's  downstream  face,  which  has  a  batter  of  about  12  vertical  to  1  horizon¬ 
tal.  In  1959  concrete  training  walls  vmre  constructed  upstream  of  the  spill¬ 
way  crest.  Downstream  of  the  crest  the  training  walls  are  constructed  of 
mortared  rubble  masonry  of  earlier  vintage. 

About  160  ft.  to  the  left  of  the  spillway  there  Is  a  concrete  Intake  struc¬ 
ture  which  Is  10  ft.  wide,  containing  a  rack  and  pinion  hand  operated  wooden 
sluice  gate  which  regulates  flows  Into  a  penstock  about  5  ft.  dia.  connected 
to  a  turbine  housed  In  the  basement  of  the  old  mill.  A  tall  race  leads  from 
the  turbine  back  to  the  Little  River.  The  concrete  walls  of  the  Intake  struc¬ 
ture  were  built  In  1959,  when  the  upstream  concrete  spillway  training  walls 
and  concrete  apron  on  the  embankment  were  also  built. 

c.  Size  Classification.  Fapermill  Pond  Dam  has  a  hydraulic  height 

of  about  30  ft.  above  downstream  river  level,  and  Impounds  a  normal  storage 
of  about  766  acre-ft.  to  spillway  crest  level  and  a  maximum  of  about  1,275  acre- 
ft.  to  top  of  dam.  In  accordance  with  the  size  and  capacity  criteria  given 
in  Recommended  Guidelines  for  Safety  Inspection  of  Dams,  the  project  falls 
Into  the  Intermediate  category  on  the  basis  of  capacity  and  Is  therefore 
classified  accordingly. 

d.  Hazard  Classification.  The  Little  River  imnedlately  below  Papermill 
Pond  Dam  flows  along  a  3,200  ft.  reach  to  the  Penn  Central  Railroad  crossing 
located  just  below  Bushnell  Hollow  Road.  Within  this  reach,  at  a  point  about 
800  ft.  below  Che  dam,  Che  river  takes  a  sharp  bend  to  the  right.  The  outer 
bank  of  the  river  at  this  point  appears  to  be  very  unstable  and  shows  signs 
of  extensive  erosion.  A  railroad  spur  and  an  Industrial  building  close  to 
the  river  could  sustain  significant  property  damage  by  undermining  should  a 
breach  of  the  dam  occur.  Bushnell  Hollow  Road  would  also  be  flooded  owing 

to  a  breach  of  the  dam,  as  would  one  house  located  on  the  Idft  bank  of  the 
river  between  Bushnell  Hollow  Road  and  the  Penn  Central  Railroad.  A  masonry 
arch  culvert  carries  Che  river  under  the  50  ft.  high  railroad  embankment. 

It  is  estimated  that  this  restriction  would  reduce  the  breach  flood  surge 
downstream  of  the  railroad  by  as  much  as  75  percent.  In  the  reach  beyond 
Che  railroad,  the  Little  River  flows  over  the  Versailles  Pond  Dam  and  then 
joins  the  Shetucket  River  at  a  point  about  2.2  miles  below  the  dam.  It  Is 
estimated  that  the  reduced  peak  flow  would  pass  over  the  Versailles  Pond  Dam 
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with  about  0.5  ft.  of  freeboard.  One  house  and  two  small  buildings  on  the 
shores  of  Versailles  Pond  would  probably  be  flooded.  Beyond  the  Versailles 
Pond  Dam  an  abandoned  mill  structure  would  be  flooded.  Downstream  of  this 
mill  the  stream  gradient  Is  rather  steep  and  It  Is  not  anticipated  that  any 
further  significant  flooding  would  take  place. 

A  sudden  failure  of  the  dam  could  therefore  cause  the  loss  of  a  few  lives 
and  result  In  appreciable  community  and  Industrial  economic  losses.  Conse¬ 
quently,  Papermill  Pond  Dam  has  been  classified  as  having  a  significant  haz¬ 
ard  potential,  in  accordance  with  the  Recommended  Guidelines  for  Safety  In¬ 
spection  of  Dams. 

e.  Ownership .  Papermill  Pond  Dam  Is  owned  by  the  Federal  Paper  Board 
Company,  Division  of  Brooklyn  Cooperage  Company,  Sprague,  Connecticut  06383. 

f.  Operator.  Mr.  Robert  Charette,  Divisional  Engineer,  Federal  Paper 
Board  Company,  Division  of  Brooklyn  Cooperage  Company,  Sprague,  Connecticut 
06383.  Telephone:  (203)  822-8201. 

g.  Purpose  of  Dam.  The  dam  Impounds  water  used  for  processing  In  the 
paper  mill  located  just  upstream  of  the  dam. 

h.  Design  and  Construction  History.  No  Information  Is  available  re¬ 
garding  design  and  construction  of  the  original  19th  century  dam.  In  1959 
It  Is  reported  that  the  dam  underwent  modifications.  At  that  time  the  up¬ 
stream  concrete  spillway  training  walls  were  added,  the  upstream  face  of  the 
left  embankment  was  partially  paved  with  concrete,  and  the  Intake  to  the 
turbine  was  reconstructed.  It  was  also  planned  to  cover  the  rubble  masonry 
wall  on  the  upstream  side  of  the  left  embankment  with  concrete.  However, 
this  work  was  never  completed  and  reinforcing  steel  still  projects  from  the 
lower  edge  of  the  concrete  on  the  upstream  face.  The  only  drawing  retrieved 
Is  a  property  plan  which  Is  shown  In  Appendix  B. 

1.  Normal  Operating  Procedure.  There  are  no  operational  procedures 
for  Papermill  Pond  Dam.  The  spillway  flashboards  are  permanently  Installed 
and  appear  to  be  kept  In  good  repair.  The  turbine  Intake  Is  closed  and  dis¬ 
used. 


1.3  Pertinent  Data 


a.  Drainage  Area.  The  drainage  area  above  Papermill  Pond  Dam  consists 
of  about  37  sq.  ml.,  described  In  general  as  rolling  terrain.  The  longest 
circuitous  stream  course  contributing  to  the  pond  Is  about  18.5  miles  long  with 
an  elevation  difference  of  about  620  ft.,  or  at  a  slope  of  about  33.3  ft.  per 
mile.  The  drainage  area  has  a  length  of  about  16.7  miles  and  a  maximum  width 
of  about  4.4  miles,  with  an  average  width  of  about  2.7  miles.  The  basin  con¬ 
sists  of  both  open  fields  and  forested  areas,  with  scattered  population  through¬ 
out  the  area. 

b.  Discharge  at  Damslte. 

(1)  Outlet  works  conduit.  There  is  no  regulating  outlet  for  Papermill 
Pond  Dam.  However,  the  turbine  conduit  could  possibly  be  converted  for  use 
as  a  regulating  outlet. 
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(2)  Maximum  Known  Flood  at  Damslte.  Surcharge  records  were  said  to  have 
been  maintained  by  the  owner  for  a  brief  period  of  years,  but  were  not  re¬ 
trieved.  There  appear  to  be  no  records  of  extreme  high  flood  Inflows  into 
Papermill  Pond,  nor  of  spillway  releases  and  surcharge  heads  during  such  in¬ 
flows  . 

(3)  Ungated  Spillway  Capacity  at  Top  of  Dam.  The  total  spillway  capacity 
at  top  of  right  abutment,  elevation  117.5  N.6.V.D.  Is  7,750  cfs  (flashboards 
assumed  in  place) . 

(4)  Ungated  Spillway  Capacity  at  Test  Flood  Elevation.  The  ungated 
spillway  capacity  Is  about  10,350  cfs  at  test  flood  elevation  118.72  N.G.V.D. 
(flashboards  assumed  In  place) . 

(5)  Gated  Spillway  Capacity  at  Normal  Pool  Elevation.  Not  applicable. 

(6)  Gated  Spillway  Capacity  at  Teat  Flood  Elevation.  Not  applicable. 

(7)  Total  Spillway  Capacity  at  Test  Flood  Elevation.  The  total  spill¬ 
way  capacity  at  the  test  flood  elevation  is  the  same  as  (4)  above,  10,350 
cfs  at  elevation  118.72  N.G.V.D. 

(8)  Total  Project  Discharge  at  Test  Flood  Elevation.  The  total  project 
discharge  at  test  flood  Is  11,000  cfs  at  elevation  118.85  N.G.V.D. 

c.  Elevations  (Ft.  N.G.V.D.) 

(1)  Straambed  at  centerline  of  dam  -  87.7 

(2)  Maximum  tallwater  -  Not  available 

(3)  Upstream  portal  Invert  diversion  tunnel  -  Not  applicable 

(4)  Recreation  pool  -  Not  applicable 

(5)  Full  flood  control  pool  -  Not  applicable 

(6)  Ungated  spillway  crest  -  lll.O  (Reservoir  elevation  from  USGS  sheet. 

Assumed  top  of  permanent  flashboards,  all  other 
elevations  relative  to  spillway  crest.) 

(7)  Design  surcharge  (original  design)  -  Unknown 

(8)  Top  of  non-overflow  right  abutment  -  117.5 
Top  of  non-overflow  left  abutment  -  118.3 

(9)  Test  flood  design  surcharge  -  118.72 

d.  Reservoir 

(1)  Length  of  maximum  pool  -  4,000  ft. 
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(2)  Length  of  recreation  pool  -  Hot  applicable 

(3)  Length  of  flood  control  pool  -  Not  applicable 

e.  Storage  (acre-ft.) 

(1)  Recreation  pool  >  Not  applicable 

(2)  Flood  control  pool  -  Not  applicable 

(3)  Spillway  erect  pool  El.  111.0  -  766 

(4)  Top  of  non-overflow  right  abutment  El.  117.5  -  1,275 

(5)  Test  flood  pool  El.  118.72  -  1,410 

f.  Reservoir  Surface  (acres) 

(1)  Recreation  pool  -  Not  applicable 

(2)  Flood  control  pool  -  Not  applicable 

(3) Splllway  crest  El.  111.0  -  51.4 

(4)  Top  of  non-overflow  right  abutment  El.  117.5  -  104.5 

(5)  Test  flood  pool  El.  118.72  -  114.0 

g.  Dam 

(1)  T3rpe  -  Rubble  masonry  gravity  overflow  section  and  rubble  masonry 

concrete,  and  earth  non-overflow  sections. 

(2)  Length  -  573  ft. 

(3)  Height  -  30  ft.  + 

(4)  Top  width  -  12  ft.  on  earth  embankment  right  of  spillway,  the  remain 

der  varies 


(5)  Side  slopes  -  overflow  section  -  Downstream  12  vertical  to  1  horizon 

tal.  Upstream  unkown 

Left  earth  embankment  -  upstream  -  2  horizontal  to  1 

vertical 

downstream  -  Ih  horizontal  to 
1  vertical 

(6)  Zoning  -  Unknown 
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(7)  Impervious  core  -  Unknown 

(8)  Cutoff  -  Unknown 

(9)  Grout  curtain  -  Unknown 

h.  Diversion  and  Regulating  TUnnel  -  Not  applicable 
1.  Spillway 

(1)  Type  Masonry  gravity,  straight  drop  with  permanent  flashboards 

(2)  Length  of  weir  -  12A.5  ft. 

(3)  Crest  elevation  -  111.0  N.G.V.D.  (Assumed  top  of  flashboards  - 

reservoir  elev.  from  USGS  sheet) 

(4)  Gates  -  None 

(5)  Upstream  channel  -  Natural  river  channel 

(6)  Downstream  channel  -  Natural  river  channel 

j .  Regulating  Outlets  (Abandoned  Power  Facility) 

(1)  Invert  -  Unknown 

(2)  Size  -  Unknown 

(3)  Description  -  Sluiceway  regulating  flows  to  circular  5  ft.  pipe 

which  leads  to  abandoned  turblnd 

(4)  Control  Mechanism  ■>  Hand  operated,  rack  and  pinion  sluice  gate 
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SECTION  2  -  ENGINEERING  DATA 


2.1  Design  Data 

No  data  on  the  design  of  the  dam  or  appurtenances  has  been  recovered  and  prob¬ 
ably  none  exists.  During  the  course  of  the  Inspection  a  property  plan  show¬ 
ing  the  dam  and  pond  was  obtained  and  a  copy  Is  Included  In  Appendix  B. 

2.2  Construction  Data 

No  records  or  correspondence  regarding  construction  have  been  found.  Accord¬ 
ing  to  the  owner's  representative  at  the  Inspection,  the  dam  underwent  major 
modifications  In  1959,  when  concrete  spillway  training  walls  were  constructed 
upstream  of  the  spillway's  crest.  A  160  ft.  long  concrete  apron  was  con¬ 
structed  on  the  upstream  slope  of  the  left  embankment  and  the  Intake  to  the 
turbine  facility  was  also  reconstructed.  A  concrete  covering  planned  for 
the  upstream  rubble  masonry  wall  on  the  left  embankment  was  never  construct¬ 
ed.  No  records  of  these  1959  modifications  could  be  located. 

2.3  Operation  Data 

A  record  of  surcharge  heights  at  the  crest  of  the  dam  was  said  to  have  been 
maintained  for  a  few  years,  but  nothing  was  recovered.  This  practice  has 
been  discontinued  and  there  appear  to  be  no  other  formal  records  of  operation. 

2.4  Evalttatlon  of  Data 


a.  Availability.  Since  no  engineering  data  Is  available.  It  Is  not 
possible  to  make  an  assessment  of  the  safety  of  the  dam.  The  basis  of  the 
information  presented  In  this  report  Is  principally  the  visual  observations 
of  the  inspection  team. 

b.  Adequacy.  The  lack  of  In-depth  engineering  data  did  not  allow  for 
a  definitive  review.  Therefore,  the  adequacy  of  this  dam  could  not  be  as¬ 
sessed  from  the  standpoint  of  reviewing  design  and  construction  data,  but  Is 
based  primarily  on  visual  Inspection,  past  performance  history  and  sound  en¬ 
gineering  judgement. 

c.  Validity.  Not  applicable 
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SECTION  3  -  VISUAL  INSPECTION 


3.1  Findings 

a.  General .  The  visual  Inspection  of  Papermlll  Pond  Dam  took  place 
on  31  October  1979.  On  that  date  the  water  was  about  0.1  ft.  above  the 
spillway  crest.  The  discharge  over  the  spillway  was  estimated  to  be  about 

13  cfs.  There  was  no  evidence  of  any  major  problems,  but  a  few  Items  require 
attention  (see  Section  7.3).  The  dam  was  judged  to  be  in  only  fair  condi¬ 
tion  owing  to  the  absence  of  any  dewatering  facility. 

b.  Dam.  The  dam  Is  a  run-of-the-rlver  dam  with  an  overall  length 

of  about  573  ft.  It  currently  provides  process  water  for  a  paper  mill  lo¬ 
cated  upstream  on  the  left  shore  of  the  reservoir.  At  one  time  the  stored 
water  was  used  for  driving  a  turbine  In  the  abandoned  mill  located  just 
downstream  of  the  dam.  This  mill  was  In  the  process  of  being  razed.  The  In¬ 
take  to  the  turbine  appeared  to  be  In  good  condition  and  the  conduit  could 
possibly  be  modified  to  serve  as. a  regulating  outlet  for  the  dam. 

The  dam  basically  consists  of  a  124.5  ft.  long  gravity  masonry  spillway, 
an  84  ft.  long  earth  embankment  to  the  right  of  the  spillway  and  a  365  ft. 
long  earth  embankment  to  the  left  of  the  spillway.  The  dam  has  a  hydraulic 
height  of  about  30  ft. 

The  right  embankment  Is  of  Irregular  shape  and  Is  about  18  ft.  wide  at  Its 
narrowest  point.  A  vertical  concrete  wall  extends  along  60  ft.  of  the  up¬ 
stream  face  of  the  embankment  and  appeared  to  be  In  good  condition.  The 
right  embankment  is  0.8  ft.  lower  than  the  left  embankment  (see  Overview 
Photo) . 

The  left  embankment  is  of  uniform  cross-section  for  a  distance  of  about  160 
ft.  to  the  left  of  the  spillway.  It  has  a  crest  width  of  12  ft.  The  down¬ 
stream  slope  la  about  1^  horizontal  to  1  vertical  and  the  upstream  slope  Is 
2  horizontal  to  1  vertical.  The  upstream  slope  Is  paved  with  concrete,  which 
was  added  In  1959.  Approximately  5  ft.  from  the  left  training  wall  of  the 
spillway  there  was  a  transverse  crack  in  Che  slab.  There  was  also  evidence 
of  minor  differential  settlement  (less  chan  H  In.)  which  probably  caused 
this  crack.  Construction  joints,  approximately  35  to  50  ft.  apart,  had  opened 
laterally  as  much  as  ^  In.  Overall  the  slab  was  generally  In  good  condition 
(see  Photo  Nos.  1  &  2  In  Appendix  C). 

Minor  brush  growth  had  taken  a  firm  stand  along  the  crest  and  downstream 
slope  of  Che  embankment  (see  Photo  No.  3,  Appendix  C) .  This  growth  could 
cause  uplift  of  Che  slab  If  allowed  to  mature. 

Reinforcing  steel  Co  connect  the  concrete  slab  to  a  concrete  cover  of  the 
rubble  masonry  wall  on  the  upstream  side  of  the  embankment  was  left  project¬ 
ing  from  the  slab,  but  this  work  was  never  completed  (see  Photo  No.  3,  4,  & 

5,  Appendix  C). 

Just  Co  the  left  of  the  concrete  apron  Is  the  Intake  to  the  turbine  facility. 
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Beyond  the  Intake  the  embankment  Is  of  irregular  cross-section  for  a  distance 
of  about  200  ft.  to  where  It  Intercepts  natural  ground.  The  upstream  slope 
of  the  embankment  was  protected  by  a  coarse  concrete  fill  roughly  placed  on 
the  upstream  slope.  There  was  also  an  old  brick  building  and  a  deteriorated 
concrete  pad  on  the  crest  of  the  embankment.  The  downstream  slope  showed 
evidence  of  minor  soil  erosion,  particularly  In  the  area  of  the  aluminum  ef¬ 
fluent  pipes,  and  was  quite  Irregular  In  shape.  There  was  some  minor  brush 
growth  on  the  crest. 

There  was  no  evidence  of  seepage  along  either  embankment.  Minor  brush  growth 
was  extensive  on  both  embankments.  There  was  also  some  minor  erosion  at  the 
toe  near  the  end  of  the  left  training  wall  of  the  spillway. 

c.  Appurtenant  Structures.  The  overflow  section  or  spillway  of  the  dam 
Is  a  rubble  masonry  gravity  structure  with  mortared  Joints.  There  Is  a  con¬ 
crete  cap  about  1  ft.  high  across  the  crest.  The  downstream  face  of  the 
spillway  has  a  slight  batter  of  about  12  vertical  to  1  horizontal.  The  up^ 
stream  face  of  the  structure  could  not  be  seen  as  there  was  earth  and  silt 

up  against  It.  Surmounted  on  the  concrete  cap  of  the  spillway  was  a  perma¬ 
nently  Installed  wooden  flashboard  structure  which  Is  2.3  ft.  high.  The  up¬ 
stream  face  of  the  structure  had  a  stainless  steel  sheet  face.  The  flash- 
boards  were  mounted  In  a  sloping  position,  at  about  a  60  degree  angle  from 
a  downstream  horizontal  line.  The  spillway  has  rubble  masonry  downstream 
training  walls  and  concrete  training  walls  upstream  of  the  crest.  The  spill¬ 
way  appeared  to  be  In  good  condition,  with  the  exception  of  some  minor  spall¬ 
ing  of  mortar  from  the  joints  of  the  rubble  masonry  downstream  face,  and  lo¬ 
calized  areas  of  missing  mortar  In  the  joints  of  the  training  walls.  In  gen¬ 
eral,  the  concrete  walls  appeared  to  be  In  good  condition  with  no  cracks  or 
distress  noted  (see  Photo  Nos.  6,7,8  &  9,  Appendix  C) . 

About  160  ft.  to  the  left  of  the  spillway  Is  the  Intake  structure  for  an 
abandoned  turbine  located  In  the  mill  building  at  the  downstream  toe  of  the 
dam.  Flows  are  controlled  by  a  rack  and  pinion  hand  operated  sluice  gate  of 
undetermined  size.  A  trash  rack  was  located  about  2.5  ft.  upstream  of  the 
sluice  gate.  In  the  basement  of  the  mill  building,  an  approximately  5  ft. 
dla.  steel  pipe  leads  from  the  basement  foundation  wall  to  the  abandoned  tur¬ 
bine.  Therefore,  It  was  asstmed  that  this  5  ft.  dla.  steel  pipe  Is  the  pen¬ 
stock  extending  from  the  Intake  structure,  through  the  left  embankment,  to 
the  mill  building  basement  (see  Photo  Nos.  10,11,  &  12,  Appendix  C) .  Below 
the  turbine  a  tall race  leads  back  to  the  Llhtle  River  at  a  point  about  300 
ft.  downstream  of  the  dam  spillway.  In  general  the  Inlet  structure  appeared 
to  be  In  good  condition. 

d.  Reservoir  Area.  The  reservoir  behind  the  dam  Is  a  ponding  of  the 
Little  River.  The  reservoir  shorelines  appeared  stable  with  no  evidence  of 
movement.  A  pumping  station  for  papermlll  process  water  Is  located  on  the 
left  shoreline. 

e.  Downstream  Channel.  Immediately  downstream  of  the  spillway  the 
channel  bottom  Is  scattered  with  rocks.  At  a  point  about  800  ft.  downstream, 
where  the  river  makes  a  sharp  bend  to  the  right,  the  river  bed  Is  gravel. 
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A  railroad  spur  and  industrial  building  are  located  in  close  proximity  to 
the  left  bank  of  the  river  in  this  area.  The  bank  appeared  somewhat  unstable 
and  signs  of  erosion  were  evident  (see  Photo  Nos.  13  &  14,  Appendix  C) . 

About  2,000  ft.  below  this  point  the  river  first  passes  under  Bushnell  Hollow 
Road  and  Chen  under  the  Penn  Central  Railroad.  The  water  passes  under  the 
railroad  through  a  masonry  arch  culvert  which  would  serve  as  a  significant 
control  during  times  of  high  flow  (see  Photo  Nos.  IS  &  16,  Appendix  C) .  At 
about  2.2  miles  below  the  dam  the  Little  River  joins  the  Shetucket  River. 
Between  the  Penn  Central  Railroad  and  the  Shetucket  River  is  the  Versailles 
Pond  Dam  which  has  about  9.S  ft.  of  freeboard. 

3.2  Evaluation 

In  general,  the  visual  inspection  adequately  revealed  key  characteristics  of 
the  dam  as  they  may  relate  to  its  stability  and  Integrity,  permitting  as  as¬ 
sessment  to  be  made  of  those  features  affecting  the  safety  of  the  structure. 
Minor  erosion  of  the  downstream  slope  of  the  left  embankment  was  evident  in  two 
areas.  The 'concrete  apron  was  cracked  near  the  spillway,  and  the  apron's 
construction  joints  had  separated  slightly.  Mortar  was  randomly  missing  from 
the  rubble  masonry  spillway  and  its  downstream  training  walls.  Scattered 
growth  appeared  on  both  the  left  and  right  embankments.  Of  major  concern  is 
the  lack  of  a  regulating  outlet  for  the  facility  and  for  this  reason  the  dam 
was  judged  to  be  in  only  fair  condition. 
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SECTION  4  -  OPERATIONAL  PROCEDURES 


4.1  Procedures 

The  Federal  Paper  Board  Company  Is  the  owner  and  operator  of  the  dam.  There 
are  no  documented  operating  procedures  for  the  dam. 

4.2  Maintenance  of  Dam 

No  specific  maintenance  program  Is  In  effect  at  Papermlll  Pond  Dam.  However, 
the  Inspection  Indicated  that  the  dam  has  been  fairly  well  maintained  In 
the  past. 

4.3  Maintenance  of  Operating  Facilities 

The  turbine  facility  for  the  dam  has  been  abandoned.  The  Intake  sluice  gate 
Is  closed  and  no  leakage  was  noted.  The  flashboard  structure  appeared  to 
be  In  good  condition.  There  are  no  other  operating  facilities  for  the  dam. 

4.4  Description  of  any  Warning  System  In  Effect 

No  warning  system  Is  In  effect  at  Papermlll  Pond  Dam. 

4.5  Evaluation 


The  reservoir  behind  the  dam  Is  now  used  as  a  source  of  process  water.  Main¬ 
tenance  of  the  dam  Involves  surveillance  regarding  seeps,  repair  of  the  rub¬ 
ble  masonry  and  concrete,  maintenance  of  the  turbine  Intake  sluice  gate, 
keeping  the  spillway  clear  of  debris,  and  maintaining  the  flashboard  structure. 
The  owner  should  establish  a  formal  warning  system  for  the  dam  In  the  event 
of  an  emergency. 


SECTION  5  -  HYDRAULIC/HYDROLOGIC 


5.1  Evaluation  of  Features 


a.  General .  Fapermlll  Pond  Dam  Is  a  run-of-the-rlver  type  project, 
which  furnishes  process  water  for  a  paper  mill  located  upstream  on  the  left 
bank.  It  Is  basically  a  low  storage  -  high  spillage  facility.  It  consists 
of  a  rubble  masonry  spillway,  earth  embankments  on  either  side  of  the  spill¬ 
way,  and  the  Intake  for  an  abandoned  turbine  facility.  The  dam  Impounds  a 
normal  storage  of  about  766  acre-ft.  with  provisions  for  an  additional  506 
acre-ft.  of  capacity  In  Its  surcharge  apace  to  top  of  dam.  The  spillway  Is 
capable  of  discharging  about  7,750  cfs  with  the  surcharge  to  the  top  of  the 
dam.  The  general  topographic  characteristics  of  the  37  sq.  ml.  drainage 
basin  Is  best  described  as  rolling  terrain.  The  drainage  area  measures  about 
16.7  miles  long  and  has  an  average  width  of  about  2.7  miles  and  rises  from 
elevation  111.0  at  spillway  crest  to  elevation  812.  The  drainage  area  Is 
predominately  forested. 

b.  Design  Data.  No  hydrologic  or  hydraulic  design  data  was  retrieved 
for  Papermlll  Pond  Dam. 

c.  Experience  Data.  Surcharge  heights  at  the  crest  of  the  dam  were 
said  to  have  been  maintained  by  the  owner  for  a  brief  period  of  time,  but  were 
not  recovered.  The  practice  has  been  discontinued  and  no  other  records  are 
available  In  regard  to  past  operation  of  the  dam,  nor  of  surcharge  encroachments 
and  surcharges  through  the  spillway  during  periods  of  high  flow.  The  maximum 
past  Inflows  are  unknown. 

d.  Visual  Obseirvatlons.  There  Is  no  present  evidence  either  along  the 
reservoir  or  In  the  downstream  channel  to  Indicate  high  water  levels  or  signs 
of  major  spillway  outflows.  No  one  contacted  could  recollect  any  such  occur¬ 
rences. 


e.  Test  Flood  Analysis.  Reservoir  area  and  capacity  curves  and  tables, 
for  use  In  flood  routing,  are  shown  on  Sheets  D-2  and  D-3,  Appendix  D.  For 
determining  surface  areas  and  surcharge  capacities,  planlmetered  areas  were 
taken  from  contours  delineated  on  U.S.G.S.  2,000  ft.  per  In.  quadrangle  sheets. 

The  test  flood  chosen  to  evaluate  the  hydrologic  and  hydraulic  capacity  of 
Papermlll  Pond  Dam  was  selected  In  accordance  with  the  criteria  presented  In 
the  Recoimended  Guidelines  for  Safety  Inspection  of  Dams.  Since  this  dam  Is 
classified  as  Intermediate  with  a  significant  hazard  potential,  a  test  flood 
of  a  magnitude  with  a  range  of  %  PMF  to  a  full  PMF  Is  recommended.  A  test 
flood  of  a  magnitude  corresponding  to  %  PMF  was  selected  as  being  appropriate, 
since  only  two  homes  are  subject  to  damage  In  the  area  downstream  of  the  dam. 

Precipitation  data  were  obtained  from  Hydrometerologlcal  Report  No.  33,  which 
for  the  Connecticut  area  approximates  24.0  in.  of  6  hour  point  rainfall  over 
a  10  squc.re  mile  area.  This  value  was  then  reduced  by  14  percent  for  depth- 
area-duration  relationship  and  then  further  reduced  by  14.4  percent  to  allow 
for  basin  size,  shape,  and  fit  factors.  About  2  percent  was  then  subtracted 
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for  Infllltratlon  losses  to  arrive  at  the  excess  rainfall  used  to  prepare  an 
Inflow  hydrograph.  The  six  hour  rainfall  was  distributed  Into  one  hour  Incre¬ 
mental  periods  as  suggested  In  COE  Publication  EC  1110-2-1411. 

A  triangular  Incremental  unit  graph  was  assumed  for  the  Inflow  hydrographs, 
using  a  computed  lag  time  value  of  15.35  hours  to  derive  at  a  tlme-to-peak 
for  the  triangular  hydrograph  of  13  hours  (see  computations  on  Sheets  D-7 
thru  D-9,  Appendix  D).  A  PMF  inflow  hydrograph  la  shown  on  Sheet  D-10,  Appen¬ 
dix  D,  Indicating  a  peak  Inflow  of  about  22,400  cfs  or  a  CSM  of  about  605. 

The  PMF  value  was  then  divided  by  two  to  arrive  at  a  test  flood  Inflow  value 
of  11,200  cfs. 

Discharge  tables  and  curves  for  the  spillway  rod  for  over  the  top  of  the  dam 
are  shown  on  Sheets  D-4  thru  0-6,  Appendix  D. 

A  flood  routing  was  performed  for  the  test  flood,  assuming  that  the  flashboards 
remain  In  place.  The  results  of  this  routing  are  shown  on  Sheet  D-11,  and  are 
summarized  as  follows: 


Max. 

Max. 

Head 

Head 

Routed 

Test 

Over 

Over 

Test 

Flood 

Max. 

Right 

Left 

Flood 

Test 

In¬ 

Res.  El. 

Embank¬ 

Embank¬ 

Out¬ 

Flood 

flow 

ft. 

ment 

ment 

flow 

cfs 

ft. 

ft. 

cfs 

h  PMF 

11,200 

118.72 

1.22 

0.42 

10,800 

From  the  above  table  It  can  be  seen  that  the  project  will  not  pass  the  routed 
test  flood  outflow  without  overtopping  the  right  embankment  by  1.22  ft.  and 
the  left  embankment  by  0.42  ft.  The  project,  however,  can  handle  72  percent 
of  the  routed  test  flood  outflow  without  overtopping  the  right  embankment. 

It  should  be  noted  that  there  is  a  saddle  on  the  right  reservoir  rim  about 
2,300  ft.  upstream  of  the  dam.  From  the  O.S.G.S.  quadrangle  sheet  it  does 
not  appear  that  this  area  would  be  overtopped  by  the  test  flood  outflow. 
However,  a  more  detailed  Investigation  should  be  carried  out  In  order  to 
verify  this  condition. 

f.  Dam  Failure  Analysis.  A  breach  owing  to  structural  failure  of 
the  dam  by  piping  or  sloughing  Is  a  possibility.  For  this  analysis  a  breach 
was  assumed  with  the  water  level  at  the  top  of  the  right  embankment.  The 
"rule  of  thumb"  criteria  suggested  In  the  NED  March  1978  Guidance  Report  was 
used  for  the  breach  analysis.  With  a  breach  width  of  about  36  percent  of 
the  dam  length,  equal  to  208  ft.,  an  outflow  of  about  56,800  cfs  would  be 
realized  (see  Sheets  D-12  thru  D-16,  Appendix  D) . 

Below  the  dam  the  Little  River  first  flows  along  a  3,200  ft.  long  reach  which 
extends  to  the  Penn  Central  Railroad  crossing.  Within  this  reach,  about  800 
ft.  below  the  dam,  the  river  takes  a  sharp  bend  to  the  right.  The  outer  bank 
of  the  river  at  this  point  appears  to  be  very  unstable  and  easily  erodible. 

A  railroad  spur  and  an  Industrial  building  could  sustain  damage  by  undermining 
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if  a  breach  of  the  dam  occurred. 


At  the  Penn  Central  Railroad  crossing  a  masonry  arch  culvert  carries  the 
river  under  a  50  ft.  high  embankment.  It  is  estimated  that  this  restriction 
would  reduce  the  downstream  breach  flood  surge  by  as  much  as  75  percent. 

The  stage  upstream  of  the  railroad  crossing  would  be  about  32  ft.  and  Bushnell 
Hill  Road  located  about  500  ft.  above  the  railroad  crossing  would  be  flooded. 
One  house  located  on  the  left  bank  of  the  river  below  Bushnell  Hill  Road 
would  sustain  significant  flood  damage.  In  the  reach  below  the  railroad, 
the  Little  River  passes  over  ?ersallles  Fond  Dam  and  then  Joins  the  Shetucket 
River  at  a  point  about  2,2  miles  below  the  dam.  It  Is  estimated  that  the 
reduced  peak  flow  would  pass  over  the  Versailles  Pond  Dam  with  about  0.5  ft. 
of  freeboard.  One  house  and  two  small  buildings  located  on  the  shores  of 
Versailles  Pond  Dam  would  probably  sustain  some  flood  damage  from  the  sur¬ 
charge.  Beyond  the  Versailles  Pond  Dam  an  abandoned  mill  structure  would  be 
flooded.  Downstream  of  the  Versailles  Pond  Dam  the  stream  gradient  Is  rela¬ 
tively  steep  and  It  Is  not  anticipated  that  any  further  significant  flood 
damage  would  occur. 

In  stjmmary,  a  breach  of  the  dam  could  cause  flood  damage  to  two  homes,  two 
other  buildings  and  a  local  road,  and  could  cause  damage  to  a  railroad  spur 
and  an  Industrial  building,  with  the  possibility  of  the  loss  of  a  few  lives. 
(Appendix  D,  Sheet  No.  D-17,  shows  the  area  of  potential  flooding.) 


SECTION  6  -  STRUCTURAL  STABILITY 


6.1  Evaluation  of  Structural  Stability 

a.  Visual  Observations.  There  are  no  design  calculations,  as-bullt 
drawings  or  other  data  which  would  permit  the  preparation  of  structural 
stability  computations.  The  dam  Is  now  stable  and  Is  In  fair  condition. 
Deficiencies  described  below  and  In  Section  7  should  be  corrected. 

The  field  Investigation  revealed  the  following: 

(1)  Need  for  repolntlng  of  mortar  In  the  joints  of  the  masonry 
rubble  walls  of  the  spillway  gravity  section  and  training 
walls. 

(2)  A  transverse  crack  In  the  concrete  slab  of  the  upstream  face 
of  the  gravity  section  should  be  cleaned  out  and  repaired. 

This  crack  Is  located  approximately  5  feet  left  of  the  left 
training  wall  of  the  spillway. 

(3)  Minor  brush  should  be  cleared  from  the  crest  and  slopes  of 
the  embankment  sections  of  the  dam, 

(4)  Fill  In  erosion  gullies  on  the  downstream  slope  of  the  embank¬ 
ment  left  of  the  Intake  structure  with  suitable  compacted  fill. 

(5)  Clean  and  fill  construction  joints  In  concrete  slab  on  upstream 
face  of  the  embankment  with  bltumastlc  filler. 

b.  Design  and  Construction  Data.  No  plans  or  calculations  of  value  to 
a  stability  assessment  are  avallabld. 

c.  Operating  Records.  There  are  no  operating  records  of  value  to  a 
stability  assessment. 

d.  Post  Construction  Changes.  Concrete  overlays  to  the  rubble  masonry 
walls  were  constructed  In  1959  and  Included  the  upper  portions  of  the  right 
and  left  training  walls  of  the  spillway  and  the  walls  of  the  Intake  structure. 
A  concrete  slab  was  added  to  the  sloping  part  of  tl^  upstream  face  of  the 
left  embankment  section;  however,  the  vertical  masonry  portion  of  this  up¬ 
stream  face  was  not  concreted. 

e.  Seismic  Stability.  The  dam  Is  located  In  Seismic  Zone  No.  1  and 
In  accordance  with  recommended  Phase  I  Guidelines  does  not  warrant  seismic 
analysis . 
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SECTION  7 

ASSESSMENT,  RECOMMENDATIONS  AND  REMEDIAL  MEASURES 


7 . 1  Dam  Assessment 


a.  Condition.  On  the  basis  of  the  Phase  I  visual  examination,  Papermlll 
Pond  Dam  appears  to  be  In  generally  good  condition,  but  Is  rated  as  In  only 
fair  condition  owing  to  the  lack  of  dewatering  facilities.  The  deficiencies 
revealed  Indicate  that  a  further  Investigation  should  be  carried  out  and  that 
some  remedial  work  Is  needed.  The  major  concerns  of  the  overall  Integrity  of 
the  dam  are  as  follows: 

(1)  The  spillway  can  only  pass  72  percent  of  the  routed  test  flood 
outflow. 

(2)  The  absence  of  any  useable  dewatering  facility. 

b.  Adequacy  of  Information.  The  lack  of  In-depth  engineering  data 
did  not  allow  for  a  definitive  review.  Therefore,  the  adequacy  of  this  dam 
could  not  be  assessed  from  the  standpoint  of  reviewing  design  and  construc¬ 
tion  data,  but  Is  based  primarily  on  visual  Inspection,  past  performance  his¬ 
tory  and  sound  engineering  judgement. 

c.  Urgency.  The  recoomendatlons  and  remedial  measures  enumerated  be¬ 
low  shotild  be  Implemented  by  the  owner  within  one  year  after  reclept  of  this 
Phase  I  Inspection  Report. 

d.  Need  for  Additional  Investigations.  Additional  Investigations  are 
required  as  recommended  In  Para.  7.2. 

7.2  Recommendat Ions 


It  Is  recommended  that  the  owner  should  retain  the  services  of  a  registered 
ptofesslonal  engineer  experienced  In  the  design  of  earth  dams  to  make  Inves¬ 
tigations  and  studies  of  the  following,  and  If  proved  necessary,  to  design 
appropriate  remedial  works. 

(1)  Make  a  thorough  study  of  the  hydrology  of  the  drainage  basin.  Re¬ 
view  the  spillway  adequacy  In  relation  t«_the  potential  overtopping  of  the 
earth  embankments  and  the  saddle  on  the  right  reservoir  rim.  The  removal  of 
the  flashboards  should  also  be  considered. 

(2)  Study  the  feasibility  of  converting  the  turbine  conduit  Into  an  out¬ 
let  facility  and  using  It  as  a  means  to  safely  drain  the  pond. 

(3)  Determine  whether  the  vertical  upstream  face  of  the  rubble  masonry 
wall  In  the  embankment  section  left  of  the  spillway  should  be  overlaid  with 
concrete  as  originally  Intended. 

(4)  Investigate  the  structural  stability  of  the  overflow  section  with  the 
flashboards  In  place. 
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7.3  Remedial  Measures. 


a .  Operat Ing  aod  Maintenance  Procedures. 


(1)  Repolnt  mortar  In  the  joints  of  the  masonry  rubble  spillway  face 
and  spillway  training  walls. 

(2)  Clean  and  repair  the  transverse  crack  In  the  concrete  slab  on  the 
left  embankment. 

(3)  On  the  upstream  face  of  the  left  embankment,  clean  and  fill  the 
construction  joints  In  the  concrete  slab  with  a  bltumastlc  joint  filler. 

(4)  Brush  should  be  cleared  from  the  embankments  on  both  sides  of  the 
spillway  on  a  regular  annual  basis. 

(5)  Fill  In  erosion  gullies  on  the  downstream  slope  of  the  left  em¬ 
bankment  with  suitable  material,  well  compacted. 

(6)  Monitor  the  turbine  Intake  sluice  gate  for  leakeage  and  repair  as 
necessary. 

(7)  Develop  a  formal  surveillance  and  flood  warning  plan,  including 
round-the-clock  monitoring  during  periods  of  heavy  precipitation. 

(8)  Institute  procedures  for  an  annual  periodic  technical  Inspection 
of  the  dam  and  Its  appurtenant  structures. 

7.4  Alternatives 

There  are  no  feasible  alternatives. 
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VISUAL  INSPECTION  CHECKLIST 
PARTi'  ORGANIZATION 


PROJECT  PAPERMILL  POND  DAM _  DATE  31  October  1979 


TIME  10:30  AM _ 

WEATHER  Sunny/Warm _ 

W.S.  ELEV.  111.1  U.S.  _ DN.S. 


PARTY; 

Pasquale  E.  Corsettl _  6. 

2.  Roger  F.  Berry  2^ 

3^  William  S.  Zolno  5^ 

4,  Peter  B.  Dyson  9^ 

5.  10. _ 

PROJECT  FEATURE  INSPECTED  BY  REMARKS 


1. 

2. 

3. 

A. 

5. 

6. 

7. 

8. 

9. 

10. 


Hydrologic/Hydraulic 


Soils/ Structural 


General  Features 


General  Features 


Roger  F.  Berry _ LBA 

William  S.  Zolno _ GZD 

Peter  B.  Dyson _ LBA 

Pasquale  E.  Corsettl  LBA 


LBA  -  Louis  Berger  &  Associates,  Inc. 

GZD  -  Goldberg,  Zolno,  Dtomlcllff  &  Assoc.,  Inc. 
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PERIODIC  INSPECTION  CHECKLIST 


PROJECT  PAPERMILL  POND  DAM  DATE  31  October  1979 


PROJECT  FEATURE  Earth  Embankment _  HAME 

DISCIPLINE  Soils/Structural  NAME  William  S.  Zolno 


AREA  EVALUATED  _ CONDITIONS 


DAM  EMBANKMENT 

Crest  Elevation 

Current  Pool  Elevation 

Maxlnua  Impoundment  to  Date 

Surface  Cracks 

Pavement  Condition 

Movement  or  Settlement  of  Crest 

Lateral  Movement 

Vertical  Alglnment 

Horizontal  Alignment 

Condition  at  Abutment  and  at 
Concrete  Structures 

Indications  of  Movement  of 
Structural  Items  on  Slopes 

Trespassing  on  Slopes 

Sloughing  or  Erosion  of  Slopes 
or  Abutments 

Rock  Slope  Protection  - 
Riprap  Failures 

Unusual  Movement  or  Cracking 
at  or  near  Toes 

Unusual  Embankment  or 
Do%mstream  Seepage 

Piping  or  Boils 

Foundation  Drainage  Features 

Toe  Drains 

lnstr\imeatatlon  System 

Light  brush  growth  on  crest  and  slopes 


117.5  ft.  (right  embankment) 

118.3  ft.  (left  embankment) 

111.1 

Unknown 

Transverse  crack  In  concrete  slab  In  left 
embankment,  5  ft.  left  of  spillway. 

•None 

None 

None 

Good 

Good,  but  earth  embankment  left  of  turbine 
outlet  Is  Irregular 

Good  -  concrete  overlay  missing  on  upstream 
side  of  left  embankment 

None 

Minor 

Minor  erosion  on  downstream  side  of  left 
embankment  near  spillway  training  wall  and 
left  of  turbine  outlet. 

None 

None 

None 

None 

Not  applicable 

Not  applicable 

Not  applicable 
of  embankments. 
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PERIODIC  INSPECTION  CHECKLIST 


PROJECT  PAPERMILL  POND  DAM  _  DATE  31  October  1979 


PROJECT  FEATURE  Turbine  Inlet  Structure  NAME  Roger  F.  Berry 

DISCIPLINE  Hydraullca/Structurea  NAME  William  S.  Zoino 


AREA  EVALUATED  CONDITIONS 


OUTLET  WORKS  ~  INTAKE  CHANNEL  AND 
INTAKE  STRUCTURE 


a.  Approach  Channel 

Slope  Conditions 
Bottom  Conditions 
Rock  Slides  or  Falls 
Log  Boom 
Debris 

Condition  of  Concrete  Lining 
Drains  or  Weep  Holes 


Vertical  Concrete  Walls 
N.A. 

Unknown 

None 

N.A. 

None 

Good 

None 


b.  Intake  Structure 

Condition  of  Concrete  Good 

Stop  Logs  and  Slots  Debris  Screen  (Good) 
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PERIODIC  INSPECTION  CHECKLIST 


PROJECT  PAPERMILL  POND  DAM 

DATE 

31  October  1979 

PROJECT  FEATURE  Spillway 

NAME 

Roger  F.  Berry 

DISCIPLINE  Hydraulics/Structures 

NAME 

William  S.  Zolno 

AREA  EVALUATED 

CONDITIONS 

OLTLET  WORKS  -  SPILLWAY  WEIR.  APPROACH 
AND  DISCHARGE  CHANNELS 


a.  Approach  Channel 

General  Condition 
Loose  Rock  Overhanging  Channel 
Trees  Overhanging  Channel 
Floor  of  Approach  Channel 

b.  Veir  and  Training  Walls 

General  Condition  of  Concrete 

Rust  or  Staining 

Spalling 

Any  Visible  Reinforcing 
Any  Seepage  or  Efflorescence 
Drain  Holes 

c.  Discharge  Channel 

General  Condition 

Loose  Rock  Overhanging  Channel 

Trees  Overhanging  Channel 

Floor  of  Channel 

Other  Obstructions 

Mortar  missing  from  rubble  masoi 


Good 

None 

None 

Unknown 

Good 

None  evident 
None  evident 
No 

Unknown 

Yes 

Fair 

None 

Yes 

Rocky 

Supports  for  utility  pipe  crossings 
downstream. 

spillway  walls,  and  spillway  face. 
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PERIODIC  INSPECTION  CHECKLIST 

PROJECT  PAPERMILL  POND  DAM  _  DATE _ 

PROJECT  FEATURE _  NAME 


Dike  Embankment  N.A. 

Outlet  Works-  Control  Tower  N.A. 

Outlet  Works  -  Transition  and  Conduit  N.A. 

Outlet  Works  -  Outlet  Structure  and 

Outlet  Channel  N.A. 

Outlet  Works  -  Service  Bridge  N.A. 


appendix  b 
engineering  data 


X 


No. 


Inventoried 
By  _ 


Date 


I 

I 


I 


Name  of  Dam  or  Pond 
Code  No.  _ 


WATER  RESOURCES  CCX^SSION 
SUPERVISION  OP  DAMS 
INVENTORY  DATA 

Y 

VI  p..P 


le 


/VA55.*5  ■ 

h(^ 


'-■.-jy”' 

I??*' 


■s  t-T  1  ^ 


Nearest  Street  Location 
Town _ 


Moftvaick, 


U.S.G.S.  Quad.  _ 

Name  of  Stream  _ _ _ 

O^iner _ [  ^  ' -  rycr^^v»>.)c 

6pr<xW.CX  '  ,0 

Address  0^  _ 


- : - ^ 


I  Pond  Used  For  M  ^  [)f^d  —  .4^  ^  ^  ^-' 


Dimensions  of  Pond:  Width 
Total  Length  of  Dam  ' 


5  . .  . 
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7.  Left  downstream  rubble  masonry  training  wall 
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C-4 


Papermlll  Pond  Dam 


9.  Missing  mortar  from  joints  of  left  downstream  rubble  mason¬ 
ry  training  wall 


10.  Rack  and  pinion 
sluice  gate  at 
Inlet  structure 


C-5 


Papermlll  Fond  Dam 


11.  Trashrack  and  sluice  gate 


12.  Tallrace  outlet  from  abandoned  turbine 


Papermlll  Pond  Dam 


13.  Downstream  channel 
at  bend  in  river 
looking  upstream 
towards  dam 


Downstream  channel 
at  bend  In  river 
looking  downstream 


Papermlll  Pond  Dam 


li.  Masonry  arch  culvert  carrying  the  Little  River  under  the 
railroad  embankment 


16".  Buahnell  Hill  Road  Bridge  over  the  Little  River 


C-8 


APPENDIX  D 

HYDROLOGIC  AND  HYDRAULIC  COMPUTATIONS 


^  JVH  ■,.^4/t/Tr  lovn  BEKU » ASUCMTES  WC.  sHcrr  NO. _ L _ OF.. 

CHica  mY _ OATS _ XkJiii£BCCWhi.C( . .  frojbct - 


•uajccT.. 


^fiup:  suTize  Ae€A  Awe  po^n 


P=tAwii-feT6i2.  kic?  -30*3 1  • 
( .  O  ^  i‘r\ 


UoruJicU,  Oor\n. 
l-bimp+’on,  Coi^in. 


(l4'.4>i4n)  ,^0  +  4.84 

^  ^-r.6l  »  1-30.4^ 

'Z.i/.  94 '3d.57  M«5.C77  ^IU.*7C 
•^  24f.70  » 


'ra+Hl 


^?ai.|e  (^1  “}*’  •  (i.,  oec?9^  ^40,  o  c?o  '^'^Z  ‘cn  n . 


Anaa 


4'9j5'oc? 


e'^.Qgr.ii  Act 


^.*81^0  87.7^  Acs^i  (f4c?  *  I  "W.OI 


D-/ 


LOUIS  BEKEK I  ASSOCIATES  INC. 

CHica  BY _ OAT* _  _ _ _ 

SUBJECT.  ■PAgg_g^,_MLk.^_-Be»>j.g--t^„,^ _ CAP.4fii.T:sjL.Cy«tVJ?i£. 


SHCCT  NO...J _ OI 

BROJSCT _ 


AsCA  at  NOI^fAAu  Poou  eucv  NU'O 


^trA-o  iL  z 

"  **•  '  ^5.43 , 

i56> 


*57 


Avi*.  .r  O  .  S6  \A^ 
Akc  a  j  BI>4  A:e,es 


Ar^A  at  EuKN/.  \20*0  (AdftlSHWMfii  ■\AjATCa  T'^ROOGW 

SVA'.c  soor^  OS  *p<s^^p^ 

pEA-fi  d42.  \^,ys  AnCs  \.tA 

"  ^  ^  n  44  S  \fti\2  Ar-EA-  \4Si7  /^rcS 


Aa.ka  at  Eue>^  \20  vjatrr.  kcst* 

'fA'S5  TUROli&i*.  5\igAuE:') 


^\A*D  45i 
,  "  44  1  25,c4» 


.34i 


PeA^  443  27.76  A'IE  9  \.'29<J> 

''  ^2.  26.40  Ac.ta’- AcARi 


'tv.s^v. 

■PT 


o 

^ott. 

"^TA  V 
S'^eR.ftar' 

SoAcusis.<s<r 

‘SroeAeC 

76<b 

S5.5 

822 

56 

63.6 

885 

ws 

7i.a 

■=»S7 

\91 

80.0 

i  ^03T 

271 

S6.2 

was 

3S9 

«?6.3 

1221 

4SS 

'iOA.S 

1326 

560 

H2.6 

\43a 

672 

izo.e 

1559 

7'?5 

^TocAQC  ®  ^wsTNj  HI  *•  ^5’li4.')^2^  »  T66  Acre -PT* 


S  TORAGE 


.y.RFJB„_.dateJ.I:21--R  LOUIS  BER6EI  ft  ftSSOOftlES  INC.  .heet  no 

CHKO.  BY. _ DATS _  _ _  MIOJECT. 

SUBJECT. 


Ct|O'^\0  'Sh  <pS 


8  I 


?  q 
jo  -r 


lO  ^  ^  r 


<?r 

in  " 
*«  o 


^OOOOOOOOO-tH 


0  0  0  0  0  0  0  00 


VI  c4 


OOOOOO  OQOO^ 


OOOOOOOOOOr:;^ 


T  u»  -  — 

^  v-:::Nro<^^jfjaQ!l5gci 
1.1  b.  ^ 


’9, 


574>  50  2.2  440  HO  2.7  ^oS^ha^.S’  \o  4.\  Vi>l48. 


isemgai 

isaBimi 


IS39 


immmmi 

__ 

;^mmi 

mmmmi 

i^mmt 
m^Mmt 
mmmmt 


ssaasasitssiii 

_ :,_:_zz::  nil 

laaaasasi^asii 
laasaaiia^iii 
lasasaiiar^iii 
ililSSsili 

_ liii^aiii 

isaassaiiaasis 

mmmn 

_ Jii^SSiS 

3asii^a«ii 
ISSiii^f^il 
laaii^afii 
iiii^lSilii 
iii^aiil 
ii^iyaiia 


BBlBaaaaaanHaaaaaBHBaBaaaamsp 

iaiSISilBaSISSSBBBBBBB 

iSSSSBBSBBB&iBBBBBBB 


DISC  HARO  E  IN  CFS  X  10  q.^ 


-.T,  q-M-iq  lOUIS  BEMER  ( ASSOCIATES  INC.  i 

CHKO.  _  ..  J.RS£SJSI.!5L'li.aS...S^.”5. _  ukukt _ 

auMjger  rllV-Up^O<AtO  ^  VwgVOW  _ 

0^wft\K|A<fe'C  Aw^A  ("To-rA\_^—  3"7.0\  SC^  i  m\ 

\S>Y  \U’«PECr^oKl  Wat-stt?.  ‘SoiSSAC’sr  <  S^’-^a  ee  to-^au- 

Klow  L.CAJS^WA  OC  UOM^CST  J  V**  ^.S-jOO^ 

k. *■  'l8iS4  Ml 

t>\PP?:RE  MCS*  «  *730-  U\  -  c-r 

/•  SuoPC-  a  *  3a. -as  PT/m  Nf^  ^  5.7a 

Vlow  te.  .  f  \a,sa^fs&.s^\  . 
fs  a  C5*'^s') 

•  (Bafts')  *3.07 
\-A<i  »  K  ^  3-07  K. 

TO  C'OT^.'^c  Moo  NiT :;  I  fjoiij 

^es^Tovl  ^  ^  <sc 

Lag  *  S'OC^’O’?')  *  ^S.B5  uRs 

'T'p *.  o.4\'D  c.as  Laa  ^  D*i.o  u'^-~ 

Tps  c>.4»  O')  0-82  C 

"Tpo  O  '  4\  4-  ^2.2*=^  s  \3  MRS 

SU«c*.  N/tuoCtry  "Tc  3.  *Tp  »  ,  S'S  ,  '•C.S 

'  O.<o  “  ^ 

TcC'^io®©')  "■ 

0-7  °  ^ 


DATE 


SHEET  NO.. 


2 


OF.. 


CHKO.  ■Y___  DATE _ 

PcPCg.  M\CU 


LOUIS  BER6ER  ft  ASSOCIATES  INC. 

1kJSP^CT!Ok.:  _  FROJECT 


i  \,<d'7  =.  2\.“7V 

‘  ~r"p  '*■  Ti?.^  "^3  21.71  -  34  -7  1 


c^p  = 
'=1? 


P^EAK  CA'TE  CP:5 


4a4  A  o 


A  -  'P^A\/^A<3r  A'^CA 

=  'RUkiOPir  \Kl  IKiCWS 


9p  =  l®£jC^Zl£il.^ -  'i37e  CF«. 
\3 


*  ^\^oBABv_£r  Mai^imok  Pier c » p I  t at  ■.<iN\ 

\s  24"  POR.  CoNNCCr/C  OT 
"OsTPTVf  '  AtZ«A  -  >0*4  'Kel-AT1ftl^^5\J  I  p  j(p^N<o  SCa 

0«61<aN  ttp  SmAUU.  O'lNVfi')  'S'  Pot?.  7^,  A  *  ■57sC|r(\i, 

S^7o  OP  24"  =  20.64” 

Pit  Factor*.  ^c’ooc.T''o>i  ^  V4.44*Jt  pop.  37«^nvj 

^\oo-  14. 44"^%  OP  20.64%  \7.7” 

Lcso  0.4  \>4CU»  POTE.  ^nIP’\UTC.ATTOi4 

Maxvnnunn  ^oAoPPS  *  \7. 3' 


D-6 


,v  -gvs  q-\i -iq  LOUIS  BERGER  &  ASSOCIATES  INC.  sh.«t  no .3  .... 

CHKO.  my _ .^OATC _ _ _ SJr—.JIrf'AlCi.w—  mioject _ 

SUBJECT  _ 


^LOOTJ  \4*V'0^-'^'^''2A  ?''4  PN\p 


\M 

raii^ 

% 

\KlCW^S 

I  0 

\.73 

2.06 

\s 

2,40 

3S> 

4.3T 

]4. 

2.4E 

II 

\.qo 

T 

\  M  C' 

4  VC 

0 

\  .0 

^4. 

2  0 

\5' 

3-0 

^6> 

4>0 

n 

5,0 

24.7 

3^.T 


27.7 
33,-7 

37.7 


OP-  r\4xfAAUm  ^  4cjOi3i  ':5  PS 
M  P  \(^  ’R.C.'C  MTT  UOUTS.  A»^CO»vj"r  'PC<. 

'E.h\  \lo  -  \A{( 


!-S3 


l^sSa 


8a5a!a=a»aK»Bssaaaia»asaiKasaBaaB;saB;as5sa=;a»i=aBiantiiiwi-iwii 

- 


;asa;gs«aa:;^aggs';^Mgaa8ae^taB;^^;:^a3Bggfa;;^::aBaai»Bwa6a8a» 

~- ^--- ;Sj» ■  Sg^fitSSl ;K3» *Sw  »?■?; ?i3£l — —  ?!!fiSS5 —  “SSSSSH  ••■SSSBSESSSS— 


lasBsasassaass _ 


:S^-Ka<=a£ 


_  _ 

Jgpgjgp^llligpgplg^jggj^lg[_  ^ ^  _„  _  ■_  _ 

tS^SBSi5a25’S^-S«g5^iS5£KSa5:^^K5Si:^SS;5S‘ag^»55j^^Sg^^5E^>S«^f/ 


,  gaggaaigaj-gbgligSS-ii^j-giiigaagjl^^jsiijSjiSiSsasaaajSjsaiaaiSagassjsajgjaiffr; 

sSuSSSaBS^SB^aasaS  as  ss:Kasa:  all  zusi^ss  sac  is  Ks  Kansas  »a:»:ss3:S'^aB:».:a';::: 

|ppsppppSSpp^pppppKi2pl»ppppppppspppppppf^ 

~lpppppp^l£ppppppl^iil^lppppppppiapppppppppp 

;a5iIl"Sr-^sa^^iS;Hs;i^ns:;t?«j^:siiS^jS^asaass;i;aHs;ECT;a;^iSnaj^i5;^a«^ 


sssts 


:aa2S:r*^'“' — ’ — ?-_!!=!?-- !!~._..!.-~«~.'!~  ?-=i! 


;sasa 


:aas;jgg:ags;| 


4*MWaaMa  «%■  MMM  ••■M  aMM  <MMi  MBM  MMasMaaa  «■  ••••••«••  •  *--l - T  M 


=“— 1 — — s — ! — — -“’""“awiasSaiasaa?'" 


SbKm  sssssg^M  SaSa  SsSm  sss  ssSaC^K  sasssr*  |  '^isssci 

ia2£®,  !^^?SwS^S|?»anSS!^SSMa£^S[KS'tMHa£ 


5  sSra  as:::5  as«:ns  :aa:as  :as:»  uassa: 

il  aw^aw  iaaSi  aaasaaaaJ  a^— aaa— i  aMaa%aM«  aMaaaSam  •aavaaaai 


jtliisSaiSaaaaatSSSSaSnSaSAaJa* 


::SSs 


::?5jHS'5;7|S5rr 


Iss  TTmI  ialss  amis  IHHaaTii  a^^”MOT  SSSSa! 


!;asKsassstgg;s 

SaSCSwS'  i 


5aii^|a=|s5SsSaJ~‘^^ 


■•••a  a4Ba^  •  %mmm  mmwwt  vaaaaaaaaa  ^mmm^^fmmm  mmm‘ 


•a  aaaa£SaaS^5aajaMgaaaK  »  i^atl 


s:  ;a:;  :sa  :a.'^as;  a  V ;:  as  I 


>«  aaaaaaaaaa  vaaw  a*«2J 


•**■•***■•  aaaaaaaaaa  aasaa  a«aaa  aaaat  aMaa  aaaaaaaaaa  aaaaaaaaaa  SaaSSaaaM  aSSaa  aSSp  aaaSaaaaaa  aapaaaaaaa  aa^aaaSdS  SaBaaSaSSa  aaaSaam%a  a  St  SStaVl 
aaaaaaaaaa  aaaaaaaa^  a^aaaaa  aa  **2^*^*^  aSSSa  aaaSa  aaS*aaMaa  **********  *"****aa«a  **********  aaaaaaaaaa  aaaa.'  aaaaa  aaaaaaaaM  aaaaaaaa  aa  aaaa  laa  ****■ 


;::s;:ss::»:s 


s:gsn:n=::ss:! 


:;::: 


>a  aaSaaSaBa  SaaaaaaMt  aaSSSaana  aSaaaaaS  aSSSaaSaal  aaaaSaaaSa aSSSaaaaS iaaaa  aaSa  SaMaaSSS  SaaS  aaaSC  aSSwaSSSS  aaSaSSSSa  rSnSSSS  aaaaa >  *S*  I 

|a  aaaaa  *****  tawaa  *****  aa**a  aaaaa  aaaaa  aaMt  aaamaa*a«  aaaaaaaMa  aaaaaaaaaa  aaaaa  aaaaa  aaaaaaaaaa  aaaaaaaaaa  aaaaa  aaaaa  aaaaa  aaaat  aa^  *  a  aaaaa  aaaaa  «  aa>i  | 


is:  as:  is:;  sH»  :ssss: ::»:  ss;  I 


:i:=**s 


mei 


I 

I 

I 

I 

I 


•V..S.EJB _ PATE.Ur2i&*i<i  LOUIS  BERGER  G  ASSOCIATES  INC.  SHEET  NO...i _ OF.. 

CHKD.  SV,.  .DATE _  _ _ IQAIIS. _  FHOJBCT - ^ - 

SUBJECT.  - 

^ooTC  PW\F  ^  At^-ea  *•  37-0\ sc^  w\'  ^3,<iS7  Acers 

1,  4  *  W  y^JSOQ  Qvs 

2.  a  SoacWASiSE  Ud<£W*r  ^  W’B  bS"  pt 


h.  Vpucr^C  OP  Acae-PT 


St< 


<1^Q  Actt-g  pn 

23^<ia7  Acat^ 


\2s 


5.  0.33  wc«6 


O.  G)p,  K  C'-  ■2^'^ 

•  Uj2oe  C\  -  %g-') 
»  ^o^sn  Q^s 


a  So»CAAfcSC  V+T  ^  Qp^  ■  \\Si72.  PT 

bi  VouOM*  OP  SuajOHAPSbC  *  CiSO  AcR^-PT* 


.^7o«.a. 


^g<5  AcexPT 
Z3\6BT  4cac-pr 


^  c^,33^ncus 


By  msP«c7^o^^  Qfs  -  No^au  ^  6 An/  \c.^8co  CPS 

Covz.ss'  *  \\fen2.?T' 

Sp\V.V.WAy  Vl4/^*©CqOA‘T€’  'TO  P /^£.3  Pl^F 

^VCiHT  AfcOTmCAn'  ON^I2JTappltT>  S'Y  ^.2a  tT* 

"V-Bf-r  ov *t«pp'e:&  o.42-pr 

0-//  '' 


I 


\i- 23-Tq  LOUIS  BERfiER  &  ASSOQATES  INC.  sh.«t  no..A.-.-op. 

CHKa  BY _ OATB . lblSSJBLfi-.T.\.Q_tL.iaJr.-.X2AjASa _  project - - 

SUBJECT _  - - 

AesoiAe  tam  ?aius  v/u«vi  sah^^z's.  vsmuu  \s 
TOP  OP  R\<a\4T  ABtrrMSMT'  EvrNi  Wl.S, 

Spocaoc  CS,  «'-*s  \yiSitr  ^  S  acee  pt 

Ao^.o^^t  Uen<oTU  to  PA^'-  or  Total. 

OP  UKo^rr  ABUTM-et^T  S^1tUVi>;4'y 

\a1  *  \c^%  OP  (^^4+  Soa.S 

'A  •  y©  *  2^*-^  pr 

A  ®/27  VI  Yo^ 

C^OPAULV^A'^  *  T^TSO  CPS 
Totau.  Q^^  «  5<i^a45' 

SA'y  -  5^'>®00  cp^ 

^«Acu  ^  Y^am  to  Pc  mm  C'Emteai-  R12. 

Ci  OC)  TO  32  TOO 

Staoe  Area 
5 

2\So 

\5  422S 

Sts  4450 

25  «?42^ 

260*  I  .gc*  I  ;  \oo*  I  30  12SSO 


Iroa  V*\.OIAC  PultpOOCS  OMU'Y 
D‘t2 


NaLoc-vT-y  Tuao 

V  »  -  <2»^  »  7  \  B  i^T 

S32 

pott^\^Lc:^  y^ATa«  5o«.»Ace  w^\.l-  saev:- 

UCnCW  e^  «‘C5KA.VoMZ.  ;S04^F4cr 


WmAT*  \S  *D\SCUAB6E  7wiAT  CAO  "BF  ^4*5tT3 

'T1AEA06W  4f^U-  ^  ^MNWRT  AT  A-RCH  \S  AtOiyT  96 
MA^mOM  H«4-&  O'^iTETArA  ©v  AfiCU  »  \n.5  “  96  i  2^.5 
Ott.  SA>|  Yo  2.  »  2<T-eA  2,*  3\.e>  j6Ay  3S-C5CT 

N^e\^v4T  oa  NJatcr.  -»  ^i^cA  i  \.SHv=7-^ 

wuTEr  V\yA  Ni\.ec\rY  y«a*p 


D-/4 


c 


I 

I 

I 

I 

I 

I 

I 

f 

I 

I 


PATir  \\-23-iq  LOUIS  BEROEK  &  ASSOCIATES  INC.  sh««t  no. A....or 

CMKO.  BY - DATE . _  PROJECT _ 

SUBJECT..  _ 


\\.^^  *  T'0»  s.  4  •  CaTl  ■*  V  •’  ‘CaJ  7^  2  ^ 

y  I 

V  •*  (300.7)^  -  \7,3  »»r/s»c 

V“CV.OC,\T'^  TURoOtoU  ARCU  a  \7.3  VT  /c^-SCZ. 

^  VA  -»  n•3('ft32^*  \4^3=13  CPS 

Wu4«r  A.T  N/B.RSA\uL‘es  Poioi>  7:>am  por. 

C^ipo.  *  l4^4cocpd 


(do' 


\-rs‘ 


\<S»S’ 


I 

1 

. 

R5' 

_ i 

> 

Q  *  CLU 

Vi  ^ 


Vi  ^3/i  ^ 


CL 

StS  TT 


14  ^  400 CCS 

TTiOniy^ 


*  a<i.54  \4 

®'9  PT  <  9'S?  pr^  WVWU  OWSKTOP 


roR  C^sP\u>-yg4 
a  14. 2S 


V  U  ^  S.' 

/  3.lC»'75'^ 


'  U  •  5.S  PT 

-  3«Opt 
0 

D-15 


■■■i 


I 


.y.-.R5.‘£l_  -DATE.  i^-J23.-TS  LOUIS  BERBER  &  ASSOCIATES  INC.  .5 

CHKD.  BY _ .  DATE _ _ _  BBOJBCT _ 

SUBJECT _ EA.£S.&-.J!\.iiA=..-P:&j^...I^AJA-_v _ _ 


3  V  VtB.$A\Vl-es  P®M‘3j'X'AN\  ■no  ‘^Vi«T\bcVi>ST'^^N?r52. 
S*  ^  ^  A  o.  \5ft  ^  r\A  o.o-r  Q  -  S.'SS 


<^o' 


h - H 


S  EcrrioM 

vlO*S>7 

SE  LOW 

^AT>' 

Sr  A^C* 

AfcCA 

P 

3 

\S3 

58.4 

24,2, 

\.40 

«n4 

448 

3.^3 

2.4P| 

3737 

q4(^ 

\4«^.0 

4iB8 

3.45 

N087O 

\4 

\5<i4 

^83.5 

8.5SL 

4. >8 

\«iOO 

VC* 

2045 

284  4 

7.A4 

3.7A 

2S)4\4 

JS<s» 

32^1 

347.  S 

844 

4.32. 

47^28 

Sy  \HSPEC.*r\0^  BAWY^S  VJNUU  ViCJT  Ov/ESi.'TOP  T*€5l£^ 

Q  »  \A^Aoo  a^, 

-^e»  PrAow  it  t 


D-ie 


SCALE  1:24000 


IM)i4 


MW 


- Xm  \  w  ^r/x  -  ::^'— 


\  fN  A-s^V„  —  /--^  - 

DRAINAGE  AREA  /  V- 


XX- 


POND om> 


.'•lo;:' 


X'- ..  XWXx^XXw-.f 

i'*-- — C'.  V  V  -  /  ' ■  y  ^  '  = 
XaVi.  ’  ~',  '  /^-N  '.  ''.••^•■\  7  r**\/  y 

-: -w®  f  i  X)  K,/^/  'X^^X*“**.'-s<su^^' 


LOUIS  BERGER  S  ASSOC., INC 
WELLESLEY,  MASS. 
ARCHITECT  ENGINEER _ 

NATIONAL  PNOGRAM  OF  INSPECTION  OF  NON-FEO.  OAM8 

PAPERMILL  POND  DAM 

DRAINAGE  AREA 

_ _ STATE- CT.  _ 

L- 

1  ISCALC  l>4B000 

2>-/S 

,  D 


I 

*  APPENDIX  E 
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